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ABS TRACT

Aim: Recently, it has been reported that the mean platelet volume (MPV) and neutrophil-to-lymphocyte ratio (NLR) can be used as indicators 
of inflammation in various inflammatory diseases such as psoriasis, ankylosing spondylitis and ulcerative colitis. In this study, we aimed to 
assess MPV levels and NLR in children with chronic urticaria (CU) and to compare them with healthy controls.

Materials and Methods: The cases of 46 children with CU [11 with inducible urticaria (IU) and 35 with chronic spontaneous urticaria (CSU)] 
admitted to our outpatient clinics, and 30 healthy children were evaluated retrospectively.

Results: No statistically significant differences among the CU, CSU, and IU and the control groups were found in terms of NLR and MPV levels 
(p>0.05). The platelet counts in the CU, CSU, and IU and control groups were not statistically significantly different (p>0.05).

Conclusion: We found that MPV levels and NLR were not different in children with CU, CSU, and IU and in healthy children. It seems that the 
MPV and NLR cannot be used as inflammatory markers of CU in children. We believe that further studies are required in this field.
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Introduction
Chronic urticaria (CU) is an inflammatory disease, 

characterized by a daily or near daily occurrence of urticarial 
symptoms, occurring over a period of more than 6 weeks. 
CU in children is less common than in adults, affecting 
0.1-3.0% of children (1,2). CU is divided into 2 sub-types, 
known as chronic spontaneous urticaria (CSU) and inducible 
urticaria (IU). Unlike CSU, in IU, the appearance of clinical 
manifestations is evoked by physical-environmental stimuli 
and not spontaneously. The two subtypes of CU can coexist 
within the same child (3).

The pathogenesis of CU is complex and not yet fully 
understood. However, mast cells are the key elements in CU 
pathogenesis (4,5). CU is characterized by predominantly 
non necrotizing infiltrate CD4+ lymphocytes, with variable 
numbers of monocytes, neutrophils, eosinophils, and 
basophils as an inflammatory disease of skin (6,7). Platelets 
play a crucial role in inflammation and their role in CU 
has been investigated (8). Platelet size indices, neutrophil-
to-lymphocyte ratio (NLR) and C-reactive protein (CRP) 
have been reported as an inflammatory index in various 
inflammatory diseases such as urticaria, psoriasis and 
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Familial Mediterranean fever (FMF) (7-10). Studies assessing 
the association of CU and mean platelet volume (MPV) in 
children, however, are limited (8,11). To our knowledge, NLR 
has not so far been evaluated in patients with urticaria. 
In this study, we aimed to assess MPV levels and NLR in 
children with CU and to compare them with those of 
healthy children.

Materials and Methods
The cases of 46 children with CU who were 18 years of 

age or less (11 with IU and 35 with CSU) admitted to our 
outpatient clinics between April 2013 and August 2015 were 
evaluated retrospectively. Because of the retrospective nature 
of this study, Haseki Training and Research Hospital Local 
Ethics Committee rejected to our application. An informed 
consent form was obtained from the patients’ parents.

Those children with CSU with active lesions were included 
in the study. Those children who had a history of diseases 
such as hypertension, hyperlipidemia, obesity, diabetes 
mellitus (DM) that affect MPV levels and those who had 
a history of any corticosteroids use within one month and 
antihistamines use within one week prior to admission were 
excluded from the study (12). Age and sex-matched healthy 
children who visited the outpatient clinics for regular check-
ups were enrolled into the control group. The control group 
included 30 healthy children who were 18 years of age or less, 
with no history of any dermatological and systemic diseases, 
and had no history of any drug use within 6 months prior 
to the study. NLR was obtained by dividing the neutrophil 
count by the lymphocyte count. The age, age at onset, 
duration of disease, gender, presence of any concomitant 
disease, leukocyte, neutrophil, lymphocyte, platelet, MPV, 
NLR, and CRP levels of the children with CU were examined. 
In addition, routinely requested tests for diseases that may 
accompany or may trigger CU (complete blood count, liver 
and kidney function tests, urine analysis, thyroid function 
tests and antibodies, total immunoglobulin E, throat and 
urine cultures, stool parasite exam, anti-streptolysin O, 
hepatitis markers (hepatitis B surface antigen (HBsAg), anti-
HBs, anti-hepatitis C virus), Helicobacter pylori (H. pylori) 
stool direct antigen, anti-nuclear antibodies, rheumatoid 
factor, lung and sinus X-ray) were examined. In the control 
group, the age, gender, leukocyte, neutrophil, lymphocyte, 
platelet, MPV, and NLR levels were examined and compared 
with those of the children with CU.

Statistical Analysis

SPSS 15.0 for Windows was used for the statistical 
analysis. For descriptive statistics; numbers and percentages 

for categorical variables, and the mean and standard 
deviation, and the median for quantitative variables were 
given. Comparisons between two independent groups were 
carried out using the Student’s t-test for quantitative 
variables with normal distribution, and the Mann-Whitney 
U test was used for quantitative variables which did not 
exhibit normal distribution. For comparisons of more than 2 
groups, the one-way ANOVA test was used when the normal 
distribution condition was present, and the Kruskal-Wallis 
test was used when the parametric test condition was not 
present. The rates of categorical variables between groups 
were tested by chi-square analysis. When the relationship 
between the numerical variables provided parametric test 
conditions, the Pearson correlation analysis was applied, 
when it did not provide results, the Spearman correlation 
analysis was used. Statistical significance was accepted as 
p<0.05.

Results
Of the 46 children with CU, 18 (39.1%) were girls and 28 

(60.9%) were boys; of the 30 healthy children, 10 (33.3%) 
were girls and 20 (66.7%) were boys. The mean age of the 
children with CU was 12.59±4.55 years (3-18 years), and of 
the control group, 11.5±3.1 years (5-15 years). The two groups 
were matched in terms of mean age and gender (p>0.05). 
The mean age at disease onset was 11.35±5.20 years (1-18 
years). The duration of the disease was 18.67±27.68 months 
(1.5-144 months).

Thirty-two children had CSU, 8 had symptomatic 
dermographism, 2 had cold urticaria, 2 had CSU + 
cholinergic urticaria, 1 had CSU+cold urticaria, and 1 had 
symptomatic dermographism + cold urticaria in the CU 
patient group. Three children with both CSU and IU were 
included in the CSU group. According to this, 11 (23.9%) of 
children had IU, and 35 (76.1%) had CSU.

Four children with CU were concomitant as follows: one 
of the children had psoriasis, 1 had vitiligo, 1 had FMF, and 
1 had chronic sinusitis. The results of H. pylori stool direct 
antigen of 25 children with CU were obtained. Eleven of 
twenty-five children with CU were positive for H. pylori stool 
direct antigen. According to these findings, concomitant 
and other chronic inflammatory conditions (accompanying 
other chronic inflammatory disease and H. pylori stool 
direct antigen positivity) related to CU were present in a 
total of 13 children.

No statistically significant difference was detected 
between the CSU, IU and control groups in terms of 
leukocyte, hemoglobin (Hg), neutrophil, lymphocyte, 
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platelet counts, NLR and MPV mean values (p>0.05). No 
statistically significant difference was detected between the 
CU group and the control group’s leukocyte, Hg, neutrophil, 
lymphocyte, platelet counts, NLR, and MPV mean values 
(p>0.05) (Table I).

No statistically significant difference was found in CRP 
levels between the children with IU and CSU (p>0.05).

In the CU and control groups, the platelet counts were 
negatively correlated with MPV levels (r=-0.345, p=0.002; 
r=-0.474, p=0.008).

There was not any statistically significant difference 
between CRP levels, platelet counts, MPV levels and NLR of 
children with CU with H. pylori positive and the children with 
CU with H. pylori negative (n=25, p>0.05). No statistically 
significant difference in platelet counts, MPV levels and 
NLR were found between the children with CU with H. pylori 
positive and the control group (p>0.05).

There was statistically no significant difference 
between CRP levels, platelet counts, MPV levels and NLR 
of the children with CU with other concomitant chronic 
inflammatory conditions and those children with only CU 
(n=27, p>0.05). No statistically significant difference was 
found in platelet counts, MPV levels and NLR between 
the children with CU with concomitant and other chronic 
inflammatory conditions and the control group (p>0.05).

Discussion
Many etiologic factors have been associated with the 

origin of CU, but most cases are idiopathic (1,2). Physical 
factors play a major role in CU (1). Of our children with CU, 
IU made up 23.9% and CSU accounted for 76.1%.

The pathogenetic mechanism of CU is not yet well 
understood; however, the activation of skin mast cells play 
a key role in inflammation associated with the disease. Mast 
cell activation and the release of mediators, particularly 
histamine, can impact cutaneous inflammatory processes 
and the accumulation and activation of other cells (4,13,14). 
The activation and degranulation of mast cells can be 
triggered by a number of mechanisms such as autoimmunity, 
complement components, and coagulation cascade (4,6). In 
recent years, platelets have been found to play a dominant 
role in the immune/inflammatory processes (15). The role 
of platelets in inflammatory skin diseases such as atopic 
dermatitis, psoriasis, and urticaria has been evaluated 
(15,16). It is considered that activated platelets might have 
an impact on mast cells, probably through the activation 
of the coagulation cascade (8,16). It has also been reported 
that platelet activation products such as platelet factor 4 
and beta-thromboglobulin levels are elevated in pressure 
and cold urticaria which are subtypes of IU (17,18).

CRP is a sensitive systemic marker of inflammation, 
responding to interleukin-6 (IL-6) (7). In recent years, some 
systemic inflammatory diseases have been shown to be 
positively associated with CRP (19-22). In our study, there 
was no difference in CRP levels between the CSU and IU 
groups. Since the CRP could not be examined in the healthy 
children in our study, we are unable to make any further 
comment.

MPV shows platelet size and it is used to show platelet 
function and activation. While the count of platelets 
increases during inflammation, their volume tends to 
decrease or increase (23). MPV increases in type 2 DM, 
smoking, hypertension, hypercholesterolemia, obesity, 
coronary heart diseases and metabolic syndrome (12). In 
our study, only one patient (2.2%) had an increased MPV 
(MPV >12.0 fL). No additional pathology was found to affect 
MPV levels in the children with CU. In our study, MPV levels 
and platelet counts showed no difference between the CSU, 
IU, and control groups. In Kasperska-Zając et al. (22) study, 
no difference was found in the platelet counts and MPV 
levels between CSU and healthy control subjects. When 
the platelet counts were evaluated according to disease 
severity, in the severe group, it was found to be significantly 
higher than the less severe group and the control group. 
While Isiksacan et al. (24) found low MPV, Confino-Cohen 
et al. (25) found high MPV in CU. Akelma et al. (11), though, 
found the MPV value to be lower in the CSU group than 
the control group, and the platelet counts to be higher, 
and they reported that the decline in MPV may be used as 
an inflammatory marker in pediatric patients with CSU. 
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Table I. The laboratory values of the chronic urticaria and 
control groups

Chronic 
urticaria, 
n=46

Control 
group, n=30

p value

Mean ± SD Mean ± SD

Leukocyte, (103/uL) 7.3±2.1 7.8±1.9 0.254

Hemoglobin, (g/dL) 13.3±1.1 13.1±1.3 0.375

Neutrophil, (103/uL) 3.9±1.6 4.3±1.6 0.186

Lymphocyte, (103/uL) 2.6±0.8 2.6±0.7 0.973

NLR 1.6±0.8 1.9±1.1 0.135

Platelet, (103/uL) 285.9±70.2 316.3±93.0 0.109

MPV, (fL) 8.9±1.4 9.2±1.2 0.427

SD: Standard deviation, NLR: Neutrophil-to-lymphocyte ratio, MPV: Mean 
platelet volume
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For CSU patients resistant to histamine, no difference was 
found in their platelet counts compared to control and 
non-histamine resistant CSU, while the MPV values were 
determined as higher (20). Additionally, higher MPV levels 
were determined in patients with CU using the positive 
autologous serum skin test (26-28). In the literature, these 
different results suggested to us that more studies need to 
be performed with a larger volume of patients. Different 
results may be associated with patients being in different 
age groups [only Akelma et al. (11) study population is 
based on a children’s group, the other studies are focused 
on adult age groups (20,22,24-28)] and also the patients 
being grouped in different ways may cause results to differ. 
In addition, because our patient group was mainly made up 
of the childhood age group, the severity of the disease, and 
the correlation between the severity of the disease and the 
inflammation parameters could not be evaluated.

NLR is a cost-effective method, and high levels of NLR 
are considered as an inflammatory marker (29). We have 
not encountered any studies in our literature review that 
investigated NLR being used as an inflammatory marker in 
urticaria yet. In our study, no difference was found in NLR 
levels among children with CU and healthy children, and 
the CSU group and the IU group. In studies of psoriasis and 
FMF, high NLR was found and it was reported that NLR is a 
marker of inflammation in patients with psoriasis and FMF 
(9,10,30,31).

We did not find any differences in the terms of MPV 
levels and NLR among children with CU with H. pylori 
positive, children with CU with H. pylori negative and 
the control group. Additionally we also did not find any 
differences in the terms of MPV levels and NLR among 
children with CU with concomitant and other chronic 
inflammatory conditions, only children with CU and control 
group. These findings show us that MPV and NLR do 
not change in chronic inflammation. Also, according to 
these findings, we did not think concomitant and other 
inflammatory conditions led to a bias.

Study Limitations

The greatest limitation of our study was that it was a 
retrospectively designed study so there was an inability to 
show CRP in healthy children, to show disease severity, and 
there was an inability to get the results of H. pylori for all 
children with CU.

Conclusion
In our study, we detected that the platelet count, MPV 

levels, and the NLR did not differ in children with CU, CSU, 

and IU and the control group. It seems that the simple tests 
like MPV and NLR cannot be used as inflammatory markers 
of CU in children. We believe that more studies need to be 
performed pertaining to this topic.
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